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Abstract
For the past decade, science education 
research has not only gained much attention 
from educators throughout the world but also 
encouraged growing numbers of researchers 
and academic journals to devote into this field.   
In light of assisting researchers to shape their 
own journal reading and publication scheme, it 
seems appropriate to assess and rank the 
relative quality of science/math 
education-related journals in Taiwan.    In this
paper, we provide information on the 
characteristics of editorial operation and 
manuscript review process of science education
related journals as well as a journal rankings 
result using both a subjective (survey) and an 
objective (citation) approach.    Three 
subjective indicators including expert judgment, 
paper submission preferences, and reading 
preferences revealed by researchers, and an 
objective indicator on the total citations of a 
journal were employed to evaluate and rank 
science education journals.    A composite 
indicator was then established by incorporating 
the above four indicators to appraise the overall 
impacts of different science education journals.   
The results indicated that the Chinese Journal 
of Science Education, Proceedings of the 
National Science Council Part D: Science 
Education, Journal of National Taiwan Normal 
University: Mathematics & Science Education,
and Science Education Monthly are consistently 
ranked highly irrespective of which indicators 
used.    The rankings provide the research 
community with a better understanding of 
which science education publication outlets are 
the most influential in our field and also make 
an objective analysis of journal quality 
available to academic departments or institutes 
for assessment of faculty performance.    It is 
noted, however, that the objective of this paper 
was to assess the relative impacts and quality of 
journals in the field of science education; for 
that reason, the results of the current study should not be generalized to other educational 
research fields.
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꣓랽ꅆꛓ듁ꕚ라떹꒩Ꝁ꫌뵚륓ꪺ뻇껕뻇덎땯
ꛦ돦ꛬ결ꕸꕟꖫꗟ깶뵤뻇끼ꥍ냪ꗟꕸꕟ깶뵤
뻇끼꣢ꅃꛜ꧳Ꙣ듁ꕚ뵳뿨ꥥ귻라ꪺ닕슴ꓨ
궱ꅁ덯 33ꖻ곬뻇뇐꡼곛쏶ꪺ듁ꕚ꒤ꅁꕵꚳ냪
뇐뻇돸ꡓꚳ뵳뿨ꥥ귻라ꪺ덝ꗟꅁꛓ꣤ꕌꚳ뵳
뿨ꥥ귻라닕슴ꪺ듁ꕚ꒤ꅁꝴꚳ룳껕뵳뿨ꥥ귻
ꪺꕵꚳ꓆뻇ꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊
ꕚꅇ곬뻇뇐꡼ꅂꪫ뉺뇐꡼ꅂ곬뻇뇐꡼ꓫꕚꅂ
곬뻇뇐꡼뻇ꕚꅂ냪ꗟ꒤ꖿꑪ뻇뻇돸ꅂ뇐꡼룪
껆뚰ꕚꅂ듺엧닎군꙾ꕚꅂ룪쁵뇐꡼ꥵꕚꥍ샴
맒뇐꡼ꥵꕚ떥ꑑꖻ듁ꕚꅃꑀ꿫뭻결ꅁ덝ꚳ뵳
뿨ꥥ귻라ꕂ뵳뿨ꥥ귻꣓ꛛ꒣Ꙑ뻇덎돦ꛬꪺ듁
ꕚꅁ라룻꣓ꛛꙐꑀ돦ꛬ꒧뵳뿨ꥥ귻ꪺ듁ꕚꅁ
Ꙣ뱦뵚륌땻꒤ꟳ쑙싔뭐ꯈ왛꣇ꅃꙝꚹꅁ둎뻣
엩듁ꕚ뵳뿨ꪬꩰꛓꢥꅁ닅Ꙙ때뵚륓ꅂ덝ꚳ뵳
뿨ꥥ귻라ꕈ꓎뵳뿨ꥥ귻라꒤ꚳ룳껕뵳뿨ꥥ귻
꫌뛈ꚳ꓆뻇ꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊
ꕚꅇ곬뻇뇐꡼ꅂꪫ뉺뇐꡼ꅂ곬뻇뇐꡼뻇ꕚꅂ
냪ꗟ꒤ꖿꑪ뻇뻇돸ꅂꕈ꓎듺엧닎군꙾ꕚ떥꒻
ꖻ듁ꕚꅃ
ꙕ듁ꕚ뱦뵚ꪬꩰ
둎듁ꕚ뱦뵚꣮ꯗꛓ뷗ꅁꚳ냎ꙗ뱦뵚ꕂꡃ뵧뵚
ꗳ뱦걤ꑈ볆ꞡꚳ꣢ꛬ뻇꫌ꪺꕵꚳꕸꩆ깶끼뻇
돸ꅂꪫ뉺뇐꡼ꅂꫡ붬깶끼뻇돸ꅂꯌꩆ깶끼뻇
돸ꅂ낪뚯깶ꑪ뻇돸ꅂ냪ꗟ꒤ꖿꑪ뻇뻇돸ꅂ냪
ꗟ걆ꩶꑪ뻇뻇돸ꅂꥍ듺엧닎군꙾ꕚ떥ꑋꖻ듁
ꕚꅃ둎ꙕ듁ꕚꪺꑔ꙾뷗ꓥꖭꞡ놵꣼뉶
(acceptance rate)ꛓꢥꅁ뛈ꚳꕸꕟꖫꗟ깶뵤뻇
끼뻇돸(52.38%)ꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣
ꡳ띊ꕚꅇ곬뻇뇐꡼(40.21%)ꅂꯌ깶곬뻇뇐꡼
(52%)ꅂ곬뻇뇐꡼ꓫꕚ(40.12%)ꅂ곬뻇뇐꡼뻇
ꕚ(56.48%)ꅂ냪ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇
뇐꡼쏾(58.62%)ꅂ냪ꗟ걆ꩶꑪ뻇뻇돸
(58.28%)ꅂꕈ꓎뇐꡼뭐ꓟ뉺곣ꡳꅝ걆ꑪꅞ
(46.15%)떥ꑋ뫘듁ꕚꙢ 60%ꕈꑕꅁꚳ꣇듁ꕚ
걙꙾ꪺꕚ땮뷗ꓥ볆뙗륌꣤셠ꚬ뵚ꗳ볆ꅁꕩ꿠
걏ꙝ결룓꙾ꪺ듁ꕚꕚ땮ꑆꕨ꙾ꚬ뵚ꪺ뷗ꓥꅁ
걇Ꟛ귌ꕈꑔ꙾꣓군뫢ꙕ듁ꕚꪺ뷗ꓥꖭꞡ놵꣼
뉶ꅁꛓ꒣덶꙾군뫢ꅃ
ꕈꑗ덯꣇ꅵ룻ꝃ뷗ꓥ놵꣼뉶ꅶꪺ듁ꕚ꒤ꅁ곬
뻇뇐꡼ꓫꕚꕈ뛈ꚳ40.12%ꪺ놵꣼뉶꧞녯쁙
쑷ꅁꛓꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚꅇ곬
뻇뇐꡼ꭨꕈ40.21%ꪺ놵꣼뉶뫲끬Ꙣꯡꅁꛜ꧳
뇐꡼ꓟ뉺곣ꡳ ꅝ걆ꑪꅞ ꪺ뷗ꓥ놵꣼뉶(46.15%)
ꗧꝃ꧳50%ꙗꙃ닄ꑔꅃ꙰ꓥ쑭Ꙟ압꒤꧒굺ꅁ
꣤맪뵚ꗳ놵꣼뉶ꪺ낪ꝃꣃ꒣ꑀꥷꕎꫭ듁ꕚꪺ
꿀뷨ꅁꙝ결ꚳ꣇뇆ꙗ뎻ꙹꪺ듁ꕚ꣤뵚ꗳ놵꣼
뉶꭯걏ꕏꑈ엥덙ꙡ낪ꅁ덯걏ꗑ꧳곣ꡳ꫌Ꙣ꟫
뵚ꭥ녠라ꗽꛛꟚ뿅뙱ꅆꙁ꫌ꅁ꿀뷨랥낪ꪺ듁
ꕚ꣤ꅵꯂꙗ뮷뮮ꅶꕩ꿠라ꗽ쁾끨ꑀꑪ냯꟫뵚
꫌ꅁ꧒ꕈꚹ뎡ꗷꙢ룑쓀ꑗ꒴삳꽓ꝏꑰꓟꅃꛓ
곬뻇뇐꡼ꓫꕚꪺ룻ꝃ뷗ꓥ놵꣼뉶ꅁ걏ꝟꗑ꧳
ꕌꪺ꟫뵚롳늳ꙨꅁꙐ껉뉛뭜ꑆ뻇덎곣ꡳ꣺Ꙗ
ꪺ곬뻇뇐꡼뻇꫌ꕈ꓎맪냈뻉Ꙗꪺ곬뻇뇐깶ꅁ
ꙝꚹꙢ셠ꚬ뵚ꗳ볆ꑗ꥾낪꒣ꑕꅁ꛽꓏왛꣤ꕌ
ꑝ걏맪냈꣺Ꙗꪺ듁ꕚꅁ꙰냪ꗁ뇐꡼ꅂ냪뇐띳ꪾꅂ뭐냪뇐뮲뻉꛼ꕇꑝꡓꚳ쏾꛼ꪺ뉻뙈ꅁ덯
귓뎡꓀귈녯ꙁꝀ뉠ꑊꪺ놴끑ꅃꖭꓟꛓ뷗ꅁ룻
맪냈꣺Ꙗꪺ곬뻇뇐꡼ꓫꕚ뎺ꚳ꙰ꚹꝃ꒧뷗ꓥ
놵꣼뉶ꅁ꒣꛽ꕏꑈ띐꣬곛럭띎ꕾꅁꙐ껉맯ꚹ
듁ꕚꚳ꙰ꚹ낷ꗾꪺ뵚랽(healthy backlog of 
manuscripts)ꅁꗧꕏꑈꙌ뙈뉠꣨ꅃ
곬뻇뇐꡼뻇꫌맯듁ꕚ꒧ꕄ왛뗻믹
ꕄ냊뛱떪ꕂ녈Ꙟꚹꗷ냝ꣷꪺ 67뻇꫌꒤ꅁꕝ걁
ꚳ3ꛬ뒿샲냪곬라돇ꕘ볺ꅁ40ꛬ뒿샲ꗒ떥볺
쁹ꅁꕈ꓎꣤ꕌ 24ꛬꖼ뒿샲볺꛽샲냪곬라군릺
룉ꝕꪺ뻇꫌ꅃ뛱떪뻇꫌ꪺ곣ꡳ믢냬ꪺ꓀ꖬ
ꑗꅁꕈ곬뻇뇐꡼곛쏶곣ꡳ믢냬ꪺ뻇꫌돌Ꙩꅁ
꛻ꚳ녎꫱꒭ꚨꪺꓱ꣒ꅁ꟞슾뇐꡼곛쏶믢냬ꚸ
꒧ꑪ곹꛻16%ꅁ놵ꑕ꣓걏룪끔뇐꡼
(13.43%)ꅂꥍ볆뻇뇐꡼(4.48%)ꅂꕈ꓎샴맒뇐
꡼(1.49%)떥믢냬ꅃ
Sprent 떥ꑈ(2000, p. 175)뭻결럭륊꣬Ꟈꚸ곛
Ꙑ껉ꅁ꒤귈뇆Ꟈ(mid-ranks)ꪺꓨꚡ결돌녠ꗎ
ꪺ땻Ꟈ(standard procedure)ꅁ걇ꖻ곣ꡳꙢ뇆ꙗ
ꓨꩫꗧ뇄꒤귈뇆Ꟈꪺꓨꚡꅃ뗻ꥷꛦ걆끼냪깡
곬뻇ꥥ귻라곣ꡳ띊ꕚ:곬뻇뇐꡼ꕈ꓎곬뻇뇐
꡼뻇ꕚ ꅵꓴ럇믡낪ꅶ ꪺꑈ볆ꓱ꣒ꞡ뙗륌 50%ꅁ
ꕂ뗻ꥷꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚ:곬
뻇뇐꡼ꅵꓴ럇믡낪ꅶꪺꓱ꣒곆ꛜ놵꫱꧎뙗륌
70%ꅁ곬뻇뇐꡼뻇ꕚꭨ결놵꫱60%ꅁꛓ뗻ꥷ
냪ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾ꅵꓴ럇
믡낪ꅶꪺꓱ꣒ꑪ곹결 20%~25%ꅃ둎꒣보노ꪺ
ꓱ꣒ꛓꢥꅁ뻇꫌맯ꛦ걆끼냪깡곬뻇ꥥ귻라곣
ꡳ띊ꕚ:곬뻇뇐꡼ꅂ곬뻇뇐꡼뻇ꕚꅂ냪ꗟꕸ왗
깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾ꅂꕈ꓎곬뻇뇐꡼
ꓫꕚ떥ꕼꖻ듁ꕚꪺ꒣보노ꯗ뎣Ꙣ 20%ꕈꑕꅁ
ꛓ맯꣤ꕌ듁ꕚ꒣보노ꪺ뻇꫌ꓱ꣒뎣ꛜꓖꙢ
30%ꕈꑗꅁ덯꛼ꕇꕩꕈ엣ꗜ덯ꕼꖻ듁ꕚꙢ곬
뻇뇐꡼곉ꪺꪾꙗꯗꅃꛓ맯꓆뻇ꅂꪫ뉺뇐꡼ꅂ
룪쁵뇐꡼ꥵꕚꅂ듺엧닎군꙾ꕚꅂ냪ꑰ꽓껭뇐
꡼ꅂ뗗흭ꥵꕚꅂ냪뇐띳ꪾꅂꥍ냪뇐뮲뻉떥듁
ꕚ꒣보노뻇꫌ꪺꓱ꣒ꞡꙢ 50%ꕈꑗꅁꕂ꣤꒤
꓆뻇ꥍꪫ뉺뇐꡼떥꣢ꖻ듁ꕚꞡꛬ꥾ꭥꑑꑇ
ꙗꅁꚹ뎡ꗷ뒣뿴Ꟛ귌Ꙣ룪껆ꪺ룑쓀ꑗ꒴삳땹
ꕛꩠ띎ꅁꓗ꣤걏럭ꚳ꣇듁ꕚ꒧꒣보노ꯗꓱ꣒
낾낪껉ꅁ쇴ꝴ뗛뗻믹덯꣇듁ꕚ뻇꫌띎ꢣ꒧앶
궫ꭋꕩ꿠룻꣤ꕌ듁ꕚ곛맯ꙡ뒣낪ꅁꗑ꧳ꚹ뎡
ꗷ룻쏸ꕈ꒣보노ꯗ뙩ꛦ꓀볆ꪺ뷕뻣ꅁꛓꕂꝙ
꣏ꕈ보노ꯗꝀ꓀볆ꪺ뷕뻣ꅁꙢ룑쓀ꑗꟳ뱗ꕛ
꣤룑쓀ꪺ뷆싸ꯗ뭐ꝸ쏸ꯗꅝ꙰보노ꯗꪺ앶궫
곛맯뒣낪ꅞꅃ꒣륌ꅁꟚ귌뒿룕뗛녎ꚹꖭꞡ꓀
볆궼ꕈ뻇꫌보노ꯗ꒧ꛊ꓀ꓱꯡꅁꡄ녯ꕘ보노
ꯗ뷕뻣ꯡ꒧ꖭꞡ꓀볆ꅁꙁ녎ꚹ뷕뻣ꯡ꒧ꖭꞡ
꓀볆뭐귬ꥬ꒧ꖭꞡ꓀볆뙩ꛦ곛쏶꓀꩒ꅁ땯뉻
꣢꫌꒧Pearson r 낪륆0.861, p < .01 
ꅝSpearman’s rho = 0.786, p < .01ꅁKendall’s 
tau b = 0.631, p < .01ꅞ ꅁ걇ꚹ뎡ꗷ맯뻣엩뇆ꙗ
떲ꩇ뱶암꒣ꑪꅁꙗꚸ엜꓆룻ꑪꪺꕵꚳ꓆뻇ꥍ
ꪫ뉺뇐꡼꣢듁ꕚꅃ뻚ꚹꅁꟚ귌꒴ꡍꥷꕈ뻇꫌
뗻믹ꪺ귬ꥬꖭꞡ꓀볆낵결뇆Ꟈꅁ꒣녎보노ꯗ
꿇ꑊꛒ뙱ꅃ
ꗾ뎡뻇꫌뭐꣼볺뻇꫌꒧ꕄ왛뇆Ꟈꭥ 12ꙗꪺ
듁ꕚꞡ곛Ꙑꅁꕵ걏ꙗꚸꚳ꣇띌ꪺ엜냊ꅁ꣒꙰
꓆뻇Ꙣꗾ뎡뻇꫌ꪺ뗻믹꒤결닄ꑔꙗꅁꛓꙢ꣼
볺뻇꫌ꪺ뗻믹ꑗꭨ궰결닄꒻ꙗꅆꛓꪫ뉺뇐꡼
ꗧꗑꗾ뎡뻇꫌ꪺ닄 10ꙗ궰결꣼볺뻇꫌ꪺ닄
12ꙗꅃ굙녎ꗾ뎡뻇꫌뭐꣼볺뻇꫌맯덯꣇듁ꕚ
뗻믹ꪺꖭꞡ꓀볆뙩ꛦ곛쏶꓀꩒ꅁ땯뉻꣢꫌꒧
곛쏶낪륆0.991 (Pearson’s r) (p < .01) ꅁꛓ꣢꫌
뚡ꪺꟇꚸꗧꚳ엣뗛ꙡꖿ곛쏶ꅝSpearman’s rho 
= 0.975, p < .01ꅁKendall’s tau b = 0.894, p 
< .01ꅞꅃ엣ꗜꗾ뎡뻇꫌뭐꣼볺뻇꫌맯덯꣇듁
ꕚ꣤맪ꚳ왚ꑀ교ꪺꕄ왛뗻믹ꅃꕴꕾꅁꟚ귌땯
뉻ꑀ귓ꓱ룻ꚳ뷬ꪺ뉻뙈걏ꅁ덜Ꙩ뻇꫌맯뗗흭
ꥵꕚꅂ냪뇐띳ꪾꅂꥍ냪뇐뮲뻉떥ꑔ귓듁ꕚꣃ
꒣ꓓ보노(60%ꕈꑗ)ꅁꛓꝙꭋ걏맯꣤보노ꪺ뻇
꫌귌ꅁ꧒떹꒩ꪺ뗻믹ꑝ꒣걏ꯜ낪ꅁꕩ꿠ꪺ룑
쓀걏ꚹꑔ뫘듁ꕚꞡ쓝룻맪냈꧊ꛓꭄ곣ꡳꮬꪺ
듁ꕚꅁꙝꚹꙢ뻇꫌꧒뷡꒩ꪺ뗻믹ꑗ라덂꧳룻
Ꙉ뛕ꪺꙡꛬꅃ덯꛼ꕇꑝ뭐꒧ꭥꪺ곣ꡳ떲ꩇ곛
ꗩꅁꗧꝙ뻇덎뻉Ꙗ듁ꕚꪺꕄ왛뗻믹녠라뮷돓
꧳맪냈뻉Ꙗꪺ듁ꕚ(Tahai and Meyer, 1999)ꅃ
ꕈ곬뻇뇐꡼뻇꫌꒧꟫뵚낾ꙮ뗻꛴듁ꕚ
곬뻇뇐꡼뻇꫌룻녠꟫뵚꒧냪꒺듁ꕚ꒴꒣ꕾꕇ
ꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚ:곬뻇뇐
꡼ꅂ곬뻇뇐꡼뻇ꕚꅂ곬뻇뇐꡼ꓫꕚꅂꕈ꓎냪
ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾떥ꕼꖻ듁
ꕚꅃꓱ룻ꚳ뷬ꪺ걏ꅁ쇶땍낾ꙮ꟫뵚곬뻇뇐꡼
ꓫꕚꪺꗾ뎡뻇꫌뭐꣼볺뻇꫌뎣곛럭ꪺꙨꅁ꛽
Ꙣ뻇꫌ꙗꚸ뗻ꥷꅝ닄ꑋ쓦ꖭꞡ꓀볆ꅞꕈ꓎뷗
ꓥ귗꟯둔ꯗꑗꅝ닄ꑑ쓦ꑪ둔귗꟯ꅞꅁ꛼ꕇ룻꣤ꕌꑔ뫘듁ꕚ뎣굮늤띌뮹ꛢꅁ덯꛼ꕇꑓ덺앓
ꕘ맪냈뻉Ꙗꪺ듁ꕚ뭐뻇덎곣ꡳ뻉Ꙗꪺ듁ꕚꙢ
뻇꫌ꓟꗘ꒤곝ꩫ굾늧꒧덂ꅃ
ꚹ뎡ꗷꟚ귌ꓱ룻띑셁룑ꪺ걏곬뻇뇐꡼뻇꫌돌
녠꟫뵚귾꣇듁ꕚꅁꙝ결돌녠꟫뵚ꪺ듁ꕚꕩ꿠
ꑝ쇴ꝴ뗛뻇꫌맯덯꣇듁ꕚꪺ궫뗸꧎쏶ꓟ땻ꯗ
ꅝ쇶땍뻇꫌ꖻꢭꕩ꿠라ꚳꛛꑶꪺ꟫뵚떦늤
(publication scheme)ꅁ꛽덯걏곛럭쏸ꕈ꺻멎
ꪺꅞꅁ꧒ꕈꚹ뎡ꗷꟚ귌ꕈ뻇꫌꟫뵚ꪺ낾ꙮ뭐
Ꙩ맨Ꝁ결꯼볐ꅁ덯뭐ꭥ뎡꓀ꕄ왛뗻믹ꑗꕩ꿠
ꚳ걙뫘땻ꯗꪺ궫야ꅁ꛽Ꙣ듁ꕚ뵚ꗳ꣑떹궱Ꙗ
ꑗ꭯걏뻇꫌ꕄ왛뗻믹꧒때ꩫ뗻꛴꣬ꪺꅃꛓ꣤
ꕌ듁ꕚꗑ꧳뿯뻜ꪺ뻇꫌ꑈ볆룻ꓖꅝꕵꚳ 0~6
ꛬ뻇꫌ꅞꅁꙢꚹ꒣Ꙩ낵끑뷗ꅃ돌ꯡꅁ낣ꑆ덯
꣇듁ꕚꕾꅁ뻇꫌ꗧ뒿ꕄ냊뒣꣑ꑀ꣇ꖼꙢꟚ귌
ꕄ굮듁ꕚꙗ돦꒧ꙃꪺ꣤ꕌ녠꟫뵚꒧듁ꕚꅁꟚ
귌녎덯꣇듁ꕚ꧱Ꙣꫭ 6뭐ꫭ7ꪺ돌ꑕꓨꅁ꣑
얪꫌냑ꛒꑝ결ꯡ쓲ꪺ곣ꡳ뒣꣑ꕩ꿠ꪺ듁ꕚꙗ
돦ꅃ
ꕈ곬뻇뇐꡼뻇꫌꒧빜얪낾ꙮ뗻꛴듁ꕚ
ꭄ녠쏾꛼ꭥ뚵꟫뵚낾ꙮ꒧뇆ꙗ떲ꩇꅁ곬뻇뇐
꡼뻇ꕚꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚ:곬
뻇뇐꡼ꅂ곬뻇뇐꡼ꓫꕚꅂꕈ꓎냪ꗟꕸ왗깶뵤
ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾떥ꕼꖻ듁ꕚ꒴땍결곬
뻇뇐꡼뻇꫌꒧빜얪돌띒ꅁꛓ뇐꡼ꓟ뉺뻇돸 ꅝ깶
ꑪꅞꥍ곬뻇뇐꡼곣ꡳ뭐땯깩ꥵꕚꭨ뫲끬Ꙣ
ꯡꅃ곬뻇뇐꡼ꓫꕚꙢ뻇꫌ꙗꚸ뗻ꥷꑗꅝ닄ꑋ
쓦ꖭꞡ꓀볆ꅞ꒴룻꣤ꕌꑔ뫘듁ꕚ뎣굮늤띌뮹
ꛢꅁ곆ꛜꗧꝃ꧳뇐꡼ꓟ뉺뻇돸ꅝ깶ꑪꅞꅃꚹ
꯼볐ꕈ뻇꫌빜얪낾ꙮ결ꕄꅃ뻇꫌빜얪낾ꙮꪺ
꣺Ꙗ삳ꕩ뙈뱸꣤뻇덎곣ꡳ룪끔ꪺꕄ굮꣓랽ꅁ
걇쇴ꝴ뗛ꕴꑀ뱨ꅵ듁ꕚꙢ뻇덎ꫀ롳ꑗꪺ뱶암
ꑏꅶꅁ꧒ꕈꟚ귌ꗧ녎꣤꿇ꑊꕄ왛ꪺ꯼볐꒤ꅃ
Ꙑ볋ꪺꅁ꣤ꕌꪺ듁ꕚꗑ꧳뿯뻜ꪺ뻇꫌ꑈ볆ꗧ
ꓖꅝꕵꚳ0~3ꛬ뻇꫌ꅞꅁꙢꚹ꒣Ꙩ낵끑뷗ꅃ
Ꟛ귌꛼ꕇꕩꕈ땯뉻ꑀ귓ꙀꙐꪺ쇍뛕ꅇ뻇꫌맯
꧳롧녠빜얪꧎걏꟫뵚ꪺ듁ꕚꅁ꛼ꕇꯜꓖ라녎
꣤뗻ꥷ결ꯜ깴ꪺ떥닄ꅝ꣒꙰닄ꕼꅂ꧎닄꒭떥
닄ꅞ ꅁ덯걏ꗑ꧳뻇꫌룻녠빜얪꓎꟫뵚룓듁ꕚꅁ
ꙝꚹ맯꧳룓듁ꕚꪺ뗻믹ꑝ룻낪ꅁ쇙걏ꙝ결덯
꣇듁ꕚꑄ롧뻇꫌뽺뿯륌ꕂ덑뭻ꥷ걏룻꣎꧎걏
뱶암ꑏ룻ꑪꪺ듁ꕚꅁꟚ귌때녱녯ꪾꅃ꒣륌ꕩ
ꕈ뉺룑ꪺ걏ꅁꙢ뻇덎ꫀ롳꒤ꅁ뻇꫌삳룓걏라
뛉Ꙗ꧳뿯뻜꿀뷨룻꣎꧎뱶암ꑏ룻낪ꪺ듁ꕚ꟫
뵚뭐빜얪ꅃ
결ꑆ셁룑ꗾ뎡뻇꫌뭐꣼볺뻇꫌Ꙣꕈꑗꙕꕄ왛
뗻믹꓀꩒꒤ꅁꙕ뚵꯼볐뇆Ꟈ뚡ꪺ곛쏶꧊ꅁꟚ
귌녎꣼볺뻇꫌뭐ꗾ뎡뻇꫌ꪺꙕ뚵꯼볐뇆Ꟈꅁ
꓀ꝏꕈSpearman’s rhoꅝrsꅞꥍKendall’s tau b
ꅝôbꅞꝀꟇꚸ곛쏶ꪺ닎군꓀꩒ꅃ꣤떲ꩇꙃ꧳
ꫭ10ꛜꫭ12꒤ꅃꫭ 10엣ꗜ꣼볺뻇꫌뭐ꗾ뎡
뻇꫌때뷗걏Ꙣꕄ왛뗻믹ꅂ꟫뵚낾ꙮ뭐빜얪낾
ꙮꪺ뇆Ꟈꑗ뎣ꚳꭄ녠낪ꪺꑀ교꧊ꅁrs
Ꙣ  .931~.975꒧뚡(p < .01) ꅁ ꛓ ôbꙢ  .846~.894
꒧뚡(p < .01)ꅃ돌ꯡꅁꟚ귌ꗧ녎덯꒻뫘뗻꛴뇆
Ꟈ떲ꩇ꓀ꝏꕈ Spearman’s rho ꅝrsꅞ ꥍ Kendall’s 
tau bꅝôbꅞꝀꟇꚸ곛쏶닎군꓀꩒ꅁ떲ꩇ꓀ꝏ
ꙃꙢꫭ11뭐ꫭ12꒤ꅃꙐ볋ꪺꅁ뻇꫌Ꙣ덯꣇
꯼볐ꪺ뇆Ꟈꑗ꒴ꚳꭄ녠엣뗛ꙡꖿ곛쏶(rs
= .635~.975, p < .01ꅆôb = .490~.894,   p
< .01)ꅃ돌ꯡ꒴뚷녪뷕ꪺ걏ꅁꕈꑗ덯꣇ꕄ왛ꪺ
뗻뙱ꓨꚡ꣤맪ꣃ때ꩫ뫫뵔ꙡ냏꓀ꕘ뇆ꙗ빆꫱
ꪺ듁ꕚꅁꙝꚹꙢꙕ뚵ꕄ왛꯼볐ꪺ룑쓀ꑗ삳꽓
ꝏꑰꓟꅃ
ꓞꗎꓥ쑭꓀꩒
돐ꕚ꧳1976꙾ꪺ곬뻇뇐꡼ꓫꕚ꥾꧳덑ꓞꗎ
ꚸ볆꒧ꭡꅁꙀ덑ꓞꗎꑆ 125ꚸ꒧Ꙩꅁꛓ룻꣤
뇟17꙾ꑾ돐ꕚꪺ곬뻇뇐꡼뻇ꕚ뎺뫲끬Ꙣ
ꯡꅁꗧ덑ꓞꗎꑆꛊꚸꕈꑗꅁ놵ꑕ꣓ꭨ결 1998
꙾ꑾ꟯ꪩꪺ냪ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐
꡼쏾ꅝ36ꚸꅞꅂ1989꙾돐ꕚꪺ샴맒뇐꡼ꥵꕚ
ꅝ32ꚸꅞꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚ:
곬뻇뇐꡼ꅝ26ꚸꅞꅂ꓆뻇ꅝ25ꚸꅞꅂꕈ꓎곬
뻇뇐꡼ꅝ18ꚸꅞꅃ귈녯ꩠ띎ꪺ걏ꅁꖼ덱륌Ꟛ
귌뽺뿯볐럇ꪺꑀ꣇듁ꕚ꙰곬뻇땯깩ꓫꕚꅂ곬
뻇ꓫꕚꅂꕈ꓎맼꓆깶뵤ꑪ뻇뻇돸(뇐꡼뻇끼뻇
돸)ꪺ덑ꓞꗎꚸ볆ꑝ뎣Ꙣ 20ꚸꕈꑗꅃꚹꕾꅁ
Ꟛ귌ꗧ녎냪꒺곬뻇뇐꡼뷗ꓥ돌녠ꓞꗎꪺ굞ꓥ
듁ꕚ낵ꑆꑀ귓슲돦ꪺ닎군ꅁ떲ꩇ꙰ꫭ14꧒
ꗜꅁ돌ꕏꑈ띐꣬띎ꕾꪺ걏ꅁ냪믚곬뻇뇐꡼곉
꒽뭻뇆ꙗ돌꣎ꪺ듁ꕚ Journal of Research in 
Science Teaching ꥾땍ꖼꙢꚹ녠ꓞꗎꙗ돦꒧
ꙃꅁꛓScience Education, Educational 
Psychologist, ꕈ꓎International Journal of 
Science Education ꭨ곒Ꙣꭥꑔꙗꪺ멝ꑗꅃ
귈녯ꩠ띎ꪺ걏ꅁꙢꯈ왛ꪺꓞꗎꓥ쑭꓀꩒ꑗꅁꟚ귌껚뻚룪껆깷꒤꧒ꚳꪺꓞꗎꓥ쑭룪껆ꅁ군
뫢ꕘꙕ귓듁ꕚ덑ꑔ꙾꒺ꪺ곬뻇뇐꡼뷗ꓥꓞꗎ
ꪺ셠ꚸ볆ꅃ꛽Ꟛ귌ꣃꖼꗎ듁ꕚꪺ땯ꛦ꙾ꕎꅂ
ꕘꕚꪺ쁗뉶ꅂꪩ궱ꑪꑰꅂ꧎걏듁ꕚ뷗ꓥ볆뭐
궶볆떥ꙝ꿀꣓뷕뻣ꚹꅵ셠ꓞꗎꚸ볆ꅶ ꅁ맪ꙝꙢ
ꓞꗎ룪껆깷꒤Ꟛ귌ꕵ뿩ꑊ덯꣇듁ꕚ꒤뭐곬뻇
뇐꡼곛쏶뷗ꓥ꧒ꓞꗎꪺ꣬꒤ꓥ듁ꕚꓥ쑭ꅁꣃ
ꖼ뉛뭜뭐곬뻇뇐꡼때쏶뷗ꓥ꧒ꓞꗎꪺꓥ쑭ꅁ
ꙝꚹ쏸ꕈꑗ굺ꪺꙝꑬꕨ낵뷕뻣ꅃ쇶땍ꖼ롧뷕
뻣ꅁ꒣륌ꅵ셠ꓞꗎꚸ볆ꅶ꒴땍덺앓ꕘꙢ곬뻇
뇐꡼곣ꡳ믢냬꒤ꅁ귾꣇곬뻇뇐꡼ꪺ듁ꕚ돌녠
덑ꓞꗎꅁꙝꚹ덑ꓞꗎꚸ볆룻Ꙩꪺ듁ꕚꅁ꒣꛽
ꕎꫭ뗛룓듁ꕚꙢ곬뻇뇐꡼믢냬ꪺ꒤뱶암ꑏ룻
ꑪꅁꑝꙐ껉띎뉛뗛룓듁ꕚ꒤ꪺ뷗ꓥ꧎꣤곣ꡳ
ꑵꝀ꣼룻Ꙩꪺ곬뻇뇐꡼뻇꫌꧒ꩠꗘ뭐궫뗸ꅃ
ꗑ꧳곬뻇뇐꡼꒴쓝꧳ꑀ귓꙾뮴ꕂ룳뻇꫹ꪺ믢
냬ꅁ꣤곛쏶뷗ꓥꯜꚳꕩ꿠뒲ꝇꙢꙕ귓듁ꕚ
꒤ꅁꙝꚹꟚ귌ꑀ뙽ꥬ듁뇦꿠냷뫉뙱뉛뭜ꑔ꙾
꒺꧒ꚳ뒿땯ꫭ륌곬뻇뇐꡼곛쏶뷗ꓥꪺ듁ꕚꅁ
ꛓ꒣궭꧳귾꣇ꧺ엣Ꙣ곬뻇뇐꡼믢냬꒤ꪺꑃꅂ
ꑋꖻ듁ꕚꅝ꣒꙰ꙗ뫙꒤ꚳ곬뻇뇐꡼곛쏶꙲늴
ꪺ듁ꕚꅞ ꅁꕩ걏Ꙣ곣ꡳ뙩ꛦ덾꒤땯뉻ꅁꟚ귌쇶
룕뗛꿇ꑊ룻Ꙩꪺ듁ꕚꙢꚹꚸꪺ꓀꩒럭꒤ꅁꕩ
걏쏸ꝋ꒴ꚳ녎ꅵ쒫ꩇꅶꥍꅵ걨ꑂꅶꓱ룻꒧뛻ꅁ
덯ꑝ걏ꖻ곣ꡳꙢꕄꯈ왛뇸ꗳꑕ꒣녯ꑷꪺ꣺
뇋ꅃ
뫮Ꙙ꯼볐
낣ꑆꅵ뻇꫌ꕄ왛뗻믹ꅶꅂꅵ뻇꫌꟫뵚낾ꙮꅶꅂ
ꅵ뻇꫌빜얪낾ꙮꅶꅂꅵ셠ꓞꗎꚸ볆ꅶ떥ꕼ뚵
ꕄꯈ왛꯼볐ꪺ뇆ꟇꕾꅁꟚ귌럭땍ꑝꟆ뇦꿠꟢
덯ꕼ뚵꯼볐꿇ꑊꑀ뫮Ꙙ꧊꯼볐ꯡ뙩ꛦ뫮Ꙙ꯼
볐ꪺ뇆ꟇꑵꝀꅃ꙰룪껆꓀꩒꒤꧒굺ꅁꙢ뙩ꛦ
ꚹ꓀꩒ꭥꅁꟚ귌삳ꗽ뵔뭻덯ꕼ뚵꯼볐ꙢꟇꚸ
뚡ꪺ곛쏶꧊ꅁ굙ꕼ뚵꯼볐뚡꣣ꚳ엣뗛ꪺ곛쏶
꧊ꅁꕎꫭꚹꕼ뚵꯼볐ꪺ뇆Ꟈ떲ꩇ곛럭ꑀ교ꅁ
걇ꚳ돦ꑀ꧊뫮Ꙙ꯼볐꙳Ꙣꪺꕩ꿠꧊ꅆ꛽굙ꦼ
ꚹ뚡곛쏶꧊ꝃꅁꫭꗜꚹꕼ꯼볐ꚳ꣤꒣Ꙑꪺ뗻
꛴ꗘꪺ꓎ꕜ꿠ꅁꭨ꒣빁ꥹ떲Ꙙꚨꑀ뫮Ꙙ꧊꯼
볐꣓뗻꛴덯꣇듁ꕚꅃ꣢귓엜볆ꕈꑗꪺꟇꚸ곛
쏶ꭨ뚷ꗎ꣬Kendall’s coefficient of 
concordance ꣓샋엧꣤Ꟈꚸ곛쏶꧊(Gibbons, 
1993, p. 29)ꅃ닎군꓀꩒떲ꩇ땯뉻ꅁꗾ뎡뻇꫌
ꪺꕼ뚵꯼볐뚡ꪺ Kendall’s coefficient of 
concordance  결W = .749 (p < .012)ꅁꛓ꣼볺
뻇꫌ꪺꕼ뚵꯼볐뚡ꪺ Kendall’s coefficient of 
concordance  결W = .668 (p < .016)ꅁꞡꚳ곛
럭엣뗛ꙡ곛쏶ꅁꙝꚹꕩ꿇ꑊꑀ뫮Ꙙ꯼볐꣓뙩
ꛦ뫮Ꙙ꯼볐ꪺ뇆ꟇꅃꟚ귌녎ꅵꗾ뎡뻇꫌ꕄ왛
뗻믹ꅶꅂꅵꗾ뎡뻇꫌꟫뵚낾ꙮꅶꅂꅵꗾ뎡뻇
꫌빜얪낾ꙮꅶꅂꕈ꓎ꅵ셠ꓞꗎꚸ볆ꅶ떥ꕼ뚵
꯼볐ꪺꟇꚸꕛ셠ꯡꡄ녯ꗾ뎡뻇꫌꒧뫮Ꙙ꧊꯼
볐꓎꣤ꙗꚸꅁꗑ꧳덯료ꑷ걏돌ꯡ뫮Ꙙ꧊꯼볐
뇆ꙗꅁꟚ귌뿯뻜뇄ꗎꟇꚸ곛Ꙑꪺ듁ꕚꙃ결Ꙑ
ꑀꙗꚸꅁꕂꙗꚸ뚡ꣃ때뚡륪ꪺꓨꚡ뇆ꙗꅞꅃ
ꙢꭥꕼꙗꪺꟇꚸꞡꑀ교ꅁ곒결곬뻇뇐꡼뻇
ꕚꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚ:곬뻇뇐
꡼ꅂ냪ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾ꅂ
ꕈ꓎곬뻇뇐꡼ꓫꕚ떥ꕼꖻ듁ꕚꅁꛓꗾ뎡뻇꫌
뭐꣼볺뻇꫌뚡Ꙣ뫮Ꙙ꯼볐 ꅝPearson r = .979, p
< .01ꅞꕈ꓎뫮Ꙙ꯼볐Ꟈꚸ뚡ꞡꚳꭄ녠엣뗛ꪺ
ꖿ곛쏶(rs = 978, p < .01ꅆôb = .896, p < .01)ꅃ
ꕴꕾ뚷ꩠ띎ꪺ걏ꅁ럭Ꟛ귌녎덯ꕼ뚵꯼볐꿇ꑊ
ꑀ뫮Ꙙ꯼볐껉ꅁ꣆맪ꑗ쇴ꝴꑆ덯꣇꯼볐Ꙣ뫮
Ꙙ꯼볐꒤ꚳ곛Ꙑꪺ앶궫ꅃ
돌ꯡꅁ결ꑆ쇗ꝋꚳ녎쒫ꩇ뭐걨ꑂ곛ꓱ룻꒧
뛻ꅁꟚ귌걄뿯ꕘ뭐곬뻇뇐꡼돌녋꓁곛쏶ꪺ듁
ꕚꅁꗧꝙꑔ꙾꒺ꕚ땮꒧곬뻇뇐꡼곛쏶뷗ꓥ볆
꛻ꗾ뎡뷗ꓥ50%ꕈꑗꪺ듁ꕚꅃ꒣ꕏꑈ띎ꕾ
ꪺꅁ곬뻇뇐꡼곣ꡳ뭐땯깩ꥵꕚꅂ곬뻇뇐꡼뻇
ꕚꅂ곬뻇뇐꡼ꓫꕚꅂꯌ깶곬뻇뇐꡼ꅂ냪ꗟꕸ
왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾ꅂ곬뻇뇐꡼ꅂ
ꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊ꕚꅇ곬뻇뇐
꡼ꅂꪫ뉺뇐꡼떥듁ꕚꞡꙢꚹ꒧ꙃꅃ굙ꕈ뉻ꚳ
룪껆끷맯덯꣇듁ꕚ낵뗻꛴뭐뇆Ꟈꅁ꣤떲ꩇ삳
뭐ꖻ곣ꡳ떲ꩇꑀ교ꅃ얪꫌ꕩꗑꑗ굺듁ꕚꙗ돦
띦끴ꡃꑀ돦뚵꯼볐뭐뫮Ꙙ꯼볐ꪺ뇆ꙗ떲ꩇꅁ
뇀녯ꕘꕌ귌ꪺ곛맯꿀뷨뭐뱶암ꑏꅃ
떲뷗
얪꣬덯료ꚳ꣇얪꫌ꕩ꿠라띑ꅁ덯뵧곣ꡳ꛼ꕇ
ꕵ꒣륌걏녎Ꟛ귌ꚭꑷꪾ륄ꪺꩆꛨ뙱꓆ꛓꑷ
(quantify the obvious)ꅁꙝ결냪꒺라ꚳ귾ꑀ귓
곬뻇뇐꡼뻇꫌꒣ꪾ륄ꅁ덯둘ꖻ곬뻇뇐꡼ꪺ듁
ꕚ맯곬뻇뇐꡼ꪺ뱶암ꑏ삳룓돌ꑪꅝꑝ덜낣ꑆ
ꕸ왗깶ꑪ뇐꡼ꓟ뉺뻇돸꒧ꕾꅞꅃ맯ꚹꅁꟚ귌
꒣띑Ꙩ꧒ꪧ앇ꅁꙝ결꣆맪ꑗ덜Ꙩ듁ꕚ뇆Ꟈꪺ
곣ꡳ녠녠ꑝ뎣걏ꕨ뵔뭻ꑪ깡ꓟꗘ꒤ꪺ띑ꩫ(confirm common sense)ꅃ꒣륌Ꟛ귌꣌땍뭻
결ꅁ덯뵧곣ꡳ낣ꑆ룕뗛ꕈ맪쏒ꪺ곣ꡳ볆뻚엽
ꑈꭈꩁꕾꅁ꣤꒤ꟳ뒣꣑ꑆ덜Ꙩ쑟뙑ꪺ룪껆ꅁ
꣒꙰냪꒺곬뻇뇐꡼곛쏶듁ꕚꪺ냲ꖻ룪껆ꅂ뵳
뿨ꥥ귻라ꅂ뱦뵚ꪬꩰꅂ뷗ꓥ귗꟯둔ꯗꅂ뻇꫌
ꕄ왛뗻믹ꅂ곬뻇뇐꡼뻇꫌ꪺ꟫뵚뭐빜얪낾
ꙮꅂ곆ꛜ걏ꭥꑈ녱ꖼ닎군륌ꪺ곬뻇뇐꡼듁ꕚ
ꓥ쑭ꪺꓞꗎ쁗뉶ꅂꕈ꓎꫱ꑔ꙾곬뻇뇐꡼ꓥ쑭
꓎꣤ꓞꓥ꿁ꓞ뫴룴룪껆깷ꪺꯘꗟ떥떥ꅃꟚ귌
Ᶎ뇦ꪺ걏덯볋ꪺꫬ놴곣ꡳ꿠ꚳ꧟뽪ꓞꗉꪺ껄
ꩇꅁ곛ꭈ쁈뗛곬뻇뇐꡼곣ꡳꪺ붴꭫땯깩뭐뾳
늱ꅁꖼ꣓쏾꛼ꪺ곣ꡳꖲ꿠끏꣺ꭥꑈꪺ굗쏸뭐
뇐끖ꅁ꯹쓲듂ꟳꞹ과꧎ꟳ쑙싔ꪺ듁ꕚ뗻꛴곣
ꡳꪺꗘ볐Ꝗꑏꅃ
Ꙣ냪꒺곬뻇뇐꡼듁ꕚꪺ뇆Ꟈ곣ꡳꑗꅁꖻ곣ꡳ
ꑄ궺ꚸ꒧링룕ꅁ낣ꑆ꣼궭꧳곬뻇뇐꡼믢냬뷗
ꓥ볆뙱ꑗ꒣Ꙩꅁꕈ꓎ꖻꓥꝀ꫌롳ꪺ곣ꡳ껉뚡
뭐뫫ꑏ떥ꕄꯈ왛ꙝ꿀ꪺ궭꣮ꕾꅁ늨멼꒧덂삳
꒴곛럭Ꙩꅃ꣒꙰Ꟛ귌ꣃꖼ링룕ꯜ쑙껦ꪺ녎곬
뻇뇐꡼뷗ꓥ냏꓀결꿂곣ꡳ뷗ꓥꅂꑀ꿫꧊맪ꗎ
꧎돸뻉꧊꒧뷗ꓥꅂ뻇꫌뗻믹냝ꣷꙞꚬ뉶ꪺ낾
ꝃꅂꓞꗎꓥ쑭ꖼꕈꪩ궱ꑪꑰ궶볆떥ꓨꚡ뙩ꛦ
뷕뻣ꅂꕄ왛뗻믹뎡꓀ꖼ꣌뻇꫌ꗴ슾돦ꛬ낵뷕
뻣ꅂ듁ꕚ뽺뿯ꪺ륌땻ꑝ덜ꗧꚳ뿲멼꒧덂떥
떥ꅁ덯뎣꽤ꯝꯡ쓲곣ꡳꪺꝖꑏꅃ
Ꙣ덯귓ꫬ놴ꪺ곣ꡳ꒤ꅁꟚ귌낣ꑆ뒣꣑ꗘꭥ냪
꒺곬뻇뇐꡼곛쏶듁ꕚꪺ냲ꖻ룪껆ꅂ뵳뿨ꥥ귻
라ꅂꕈ꓎뱦뵚랧ꩰꕾꅁꣃꝑꗎꕄ왛ꥍꯈ왛꣢
뫘ꓨꩫ꣓뗻꛴곛쏶듁ꕚꙢ곬뻇뇐꡼곣ꡳ믢냬
ꪺ뱶암ꑏ꓎꣤뇆ꟇꅃꙢꕄ왛ꓨꩫꑗꅁꟚ귌ꕈ
듁ꕚ뇆Ꟈꓥ쑭꒤돌녠ꗎ꣬ꪺꅵ뻇꫌ꕄ왛뗻
믹ꅶꅂꅵ뻇꫌꟫뵚낾ꙮꅶꅂꕈ꓎ꅵ뻇꫌빜얪
낾ꙮꅶ떥ꑔ뚵꯼볐ꅆꛓꙢꯈ왛ꓨꩫꑗꅁꭨ뇄
ꗎꅵꓞꗎꓥ쑭꓀꩒ꅶ꒤ꪺꅵ셠ꓞꗎꚸ볆ꅶ꒧
꯼볐ꅃ낣ꑆꝑꗎꑗ굺ꙕ뚵꯼볐뙩ꛦ듁ꕚꪺ뗻
꛴ꕾꅁꟚ귌ꗧ녎덯ꕼ뚵꯼볐꿇ꑊꑀ뫮Ꙙ꧊꯼
볐ꯡ뙩ꛦ셠뇆Ꟈ꓀꩒ꅃꟚ귌ꪺ곣ꡳ떲ꩇ땯뉻
ꑗ굺ꕼ뚵꯼볐뚡ꪺꟇꚸ곛쏶ꭄ녠낪ꅁ덯ꕎꫭ
뻇꫌Ꙣꕄ왛ꗟ돵뭐ꯈ왛ꗟ돵ꑗ꛼ꕇꚳꚳ낪ꯗ
ꪺꑀ교꧊ꅃ돌ꯡꅁꟚ귌ꪺ곣ꡳ떲ꩇ엣ꗜꅁ곬
뻇뇐꡼뻇ꕚꅂꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ띊
ꕚ:곬뻇뇐꡼ꅂ냪ꗟꕸ왗깶뵤ꑪ뻇뻇돸ꅇ곬뻇
뇐꡼쏾떥ꑔꖻ듁ꕚꙢ꧒ꚳꙕ뚵꯼볐꒤ꞡꙢꭥ
꒭ꙗ꒧ꙃꅁꛓ곬뻇뇐꡼뻇ꕚꅂꛦ걆끼냪깡곬
뻇ꥥ귻라곣ꡳ띊ꕚ:곬뻇뇐꡼ꅂ냪ꗟꕸ왗깶뵤
ꑪ뻇뻇돸ꅇ곬뻇뇐꡼쏾ꅂꕈ꓎곬뻇뇐꡼ꓫꕚ
떥ꕼ듁ꕚꅁꙢꗾ뎡뻇꫌ꥍ꣼볺뻇꫌꒧뫮Ꙙ꯼
볐꒤곒ꛬ꥾닄ꑀꛜꕼꙗꅁ곣ꡳ떲ꩇ엣ꗜ덯꣇
듁ꕚ꿀뷨돌꣎ꕂ맯곬뻇뇐꡼곣ꡳ믢냬뱶암돌
ꑪꅃ곣ꡳ떲ꩇ낣ꑆ산ꝕ곬뻇뇐꡼곣ꡳꫀ롳셁
룑곛쏶듁ꕚꪺ뱶암ꑏꕾꅁꗧꕩ뒣꣑떹ꚳ쏶뻇
덎꧎곣ꡳ돦ꛬꙢ뗻꛴뻇꫌뻇덎듁ꕚꫭ뉻ꑗꑀ
귓룻결ꯈ왛ꪺ볐럇ꅃ
꧒ꕈꅁꑕꚸ꙰ꩇ꽵ꪺꚳꑈ냝ꝁ뮡ꅇꅵꝁ뭻결
냪꒺귾ꑀꖻ곬뻇뇐꡼ꪺ뻇덎듁ꕚ돌ꙮꅈꅶꅁ
ꝁ쇙걏ꕩꕈ꓏냝ꕌꅇꅵ덯꣺ꡍ꧳ꝁ꙰꛳ꥷ롱
ꅹ돌ꙮꅺꅶ……ꅁ꛽꧎덜ꝁꑝꕩꕈꝩ뙄ꕌ뮡ꅇ
ꅵ껚뻚ꫴ뙑땯떥ꑈꙢ 2001꙾꧒낵ꪺ냪꒺곬
뻇뇐꡼곛쏶듁ꕚ뇆Ꟈ곣ꡳ엣ꗜ……ꅶ ꅃ돌ꯡꅁ
ꝏꟑꑆꝩ뙄ꕌꖻꓥꙢ멋굮ꖽ꽓ꝏ녪뷕ꪺꅇ ꅵ곣
ꡳꚮꙢ뗻꛴귾꣇뭐곬뻇뇐꡼곛쏶ꪺ듁ꕚ맯곬
뻇뇐꡼믢냬ꛓꢥ돌꣣ꚳ뱶암ꑏ꓎꿀뷨룻꣎ꅁ
ꣃ꒣띎ꣽ뗛덯꣇듁ꕚꙢ꣤ꕌꑀ꿫뇐꡼믢냬ꪺ
떴맯꿀뷨꓎쁵Ꙉ땻ꯗꅁ걇Ꙣ뇆ꙗ떲ꩇꪺ룑쓀
ꥍ륂ꗎꑗ삳꽓ꝏꑰꓟꅃꅶꅁꖻ곣ꡳꪺꅵ곬뻇
뇐꡼곛쏶뻇덎듁ꕚꓞꓥ꿁ꓞ뫴룴룪껆깷ꅶ뫴
Ᵹ결http://140.122.76.42ꅁꚳ뾳뷬ꪺ얪꫌ꕩꕈ
ꛜ룓뫴꾸걤빜ꅁ곝곝낣ꑆꝁꛛꑶ꒧ꕾ쇙ꚳ뷖
뒿롧ꓞꗎꑆꝁꪺꓥ쑭ꅃ
뭸쇂
ꖻ곣ꡳ꧓뭘ꛦ걆끼냪깡곬뻇ꥥ귻라곣ꡳ군땥룉
ꝕ롧뙏ꅝ군땥뵳뢹 NSC 89-2517-S-003-013ꅞꅁ곣
ꡳꗑ남쏀뗗ꅂ굊럧뗓뭐깽띎뚲떥곣ꡳꝕ뉺릩ꑏ곛
ꝕꅃꟚ귌ꣃ띐쇂뉈ꚿꑪ뻇ꑟ굙뭔뇐뇂뒣꣑곛쏶듁
ꕚ뇆Ꟈ곣ꡳ꒧냝ꣷꅁ싔ꚹꑀ꣖교쇂ꅃ